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The land-grant university system has been envied • 
and copied the world over. But what has research , 
teaching and cooperative extension work 
accomplished in South Dakota? 
Paying our way gives you the highlights of work 
that has benefited consumers and producers. 
There 's the story of the armyworm campaign that 
saved $13 million of crops in one year alone, the 
continuing fight to save an enda_ngered animal 
making his last stand in South Dakota, the 
programming of computers to help stockmen match 
breeds and feeds , the world-wide search for plants 
that can thrive in our rigorous weather. 
The book outlines how we have achieved a 
high-quality food supply cheape~ than food in.any 
other country in the world , and how South Dakotans 
have worked to build an environment healthy for 
man, plants ane wildlife. It is illustrated with photos 
from 1874 to the present. Your free copy is ready for 
you. Write : 
Agricultural Information Office 
Extension Building 
South Dakota State University 
Brookings, 5 .0 . 57006 
• 
Poinsettias, chrysanthemums, and woody plants thrive in 
sawdust and/or bark and soil mixtures. Here's an 
opportunity to clean up our environment and benefit two 
South Dakota industries at the same time. 
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Published quarterly by the Agricultural 
Experiment Station, South Dakota State 
University, Brookings, South Dakota. This 
publication will be sent free to any resident 
of South Dakota in response to a written re-
quest. 
To simplify terminology, trade names of 
products or equipment are sometimes used. 
No endorsements of specific products or 
equipment named is intended , nor is criti -
cism implied of those not mentioned . 
Material appearing in this publication may 
be reprinted provided the meaning is not 
changed and credit is given the author and 
the South Dakota Agricultural Exp. . t 
Station. 
preparing for 
• 'cow-rTlunity' water 
An average rancher in Stanley and Haakon counties has 11 s,ock dams to 
water 270 cattle, and it costs him $6,417 per year to provide that water. On a per 
. calf sold basis, his water cost is $26.51 . If he belonged to a rural "cow~munity" 
water system, his annual .water cost would drop to approximately $2,100. 
Eastern South Dakotans are 
concerned about the·quality of the 
water they drink; western South 
Dakotans first want water. 
A workable solution for eastern 
South Dakotans is the rural 
community water system. This is an 
arrangement where a rural 
community organizes in the same 
fashion that rural electri.c systems of a 
generation ago organized to get 
electricity to the farm . 
The community system usually 
serves about two rural households 
per mile of pipe and involves 
anywhere from 50 to 2,000 hookups. 
Although it is new to South Dakota, 
there have been relatively few 
p~oblems since guidelines for 
Mylo A. Hellickson; associate . 
professor, Agricultural Engineering 
• 
Department ; and Lynn L. Petersen, 
former graduate research assistant; 
and John L. Wiersma, d irector, Water 
Resources Institute 
development and funding had 
already been set in other states. 
But western South Dakotans, if 
they want pipeline water, have to 
pioneer. There are no precedents. 
High-quality water for their 
households, a major need of 
"community" system users, is a 
secondary consideration for those in 
" cow-munity" areas. They need water 
for their livestock. Often, there just 
isn't any, or if it occurs, it's in the 
wrong pl.ace for full utilization of 
pastures. If they could get water 
dispersed about their ranches, they 
could run more cattle and balance 
their pasture use. 
The least-cost business alternative 
therefore becomes more critical in 
cow-munity systems than 
people-per-mile of pipe. 
And there are no guidelines; such 
vast supply systems with relatively 
few hookups haven't been tried 
before. Guidelines are needed for 
feasibility studies before a funding 
agency will consider proposals. 
Providing he has water on his land, it's often where he 
doesn't want it, leaving some pastures undergrazed . If he 
could get water to all necessary points on his ranch, the 
average stockman could increase his herd, utilize all 
pastures more efficiently, and increase his net yearly 
income by about $1 ,809 (1974 figures). 
Around 95% of ranchers In study 
reported their water system costs 
Consequently, the Agricultural 
Engineering Department through the 
Agricultural Experiment Station 
research program set out to measure 
the existing supply of water and to 
find the economic criteria that will 
justify the building of rural water 
supply systems in a typical livestock 
producing area. 
Cooperating in the study were the 
Cheyenne River Water Association of 
Hayes, the consulting engineering 
firm of Dana, Larson , Roubal and 
Associates, and the SDSU Water 
Resources Institute. The private firm 
was employed by the Cheyenne River 
Water Association to design a rural 
community water system for portions 
of Stanley and Haakon counties (Fig. 
1 ). 
A survey to evaluate the costs and 
characteristics of prese.nt water 
supply systems was conducted in the 
Hookon 
Figure 1. Area of rural water supply study in Stanley and Haakon counties (shaded}. 
Table 1. Animal numbers and water demand. 
Type 
Beef and Buffalo 
Cow - calves and bulls 
Yearlings 
Dairy Cattle 
Swine 
Poultry 
Sheep 
Horses 
People 
Total Animal 
Equivalent Units, 
Gallons Per Year 
(103) 
1 One Animal Equivalent Unit equals 15 Gallons per Day. 
summer of 1973. The questionnaire 
was personally discussed with 199 
ranchers (approximately 95%) in the 
study area. 
The area covers 1,121,178 acres. 
Average ranch size is 5,634 acres. 
Approximately 80% of the land is 
used for grazin~ livestock and 20% is 
in crop production. The communities 
of Hayes, Mission Ridge, Kirley and 
. Ottumwa with a total population of 
approximately 60 are located in the 
study area. Beef cattle constitute 85% 
of the livestock. Water use in the area 
is approximately 86% for livestock 
and 14% for domestic use (Table 1 ). 
Water quality from two deep wells 
(greater than 2,300 feet), three stock 
ponds, one shallow well (25 feet 
deep), and from two locations along 
the Cheyenne River was measured by 
the SDSU Water Quality Laboratory. 
Although in all cases it was found 
suitable for livestock consumption , 
199 UHra 
Average 
Per 
Total Operation 
51,185 237 
30,950 156 
259 1.3 
5,100 25.6 
2,685 13.5 
1,087 5.5 
1,151 5.8 
1,087 5.5 
91,765 461.1 
551,707 2,772 
the water from the deep wells 
contained relatively high · 
concentrations of sodium and 
sulfates. 
Water in ·the study area is primarily 
supplied from deep and sh al low wel Is 
and dams. A total of 300 shallow wells 
averaging 60 feet deep and 54 deep 
wells averaging 2,100 feet deep are 
located in the survey area. Ranchers 
reported having a total of 2,193 stock 
dams, an average of 11.0 dams per 
rancher. Based on the quantity of d irt 
moved, average dam size is 8,000 
cubic yards. 
Water supply system investment 
costs were determined using 
construction and drilling costs for 
1973. Costs for water treatment and 
delivery systems, power for pumping 
and hauling water, labor, animal 
losses, interest (8%) on investment, 
and allowances for lost income from 
decreased land use caused by 
2 
inadequate water distribution were 
also figured in. 
The average rancher shelled out • 
$6,147 a year to water his stock 
Table 2 includes information on the 
total costs, cost per rancher and cost 
per calf sold associated with the 
various types and components of the 
present individual rural water supply 
systems. Cost per calf sold was based 
on the average number of cows and 
bulls per ranch (Table 1 ), assuming a 
90% calf crop with all calves being 
sold. Well drilling costs were 
calculated on the basis of $11 per foot 
for shallow wells and $5.40 for deep 
wells. Cost of dam construction was 
figured at the rate of $0.27 per cubic 
yard. 
Dam investment averaged $24,510 
for about 11 dams per rancher. Well 
investment ran an average $3,953 per 
rancher. Treatment and water 
delivery systems-all equipment 
used to transfer, treat, purify and 
store water_:_were reported to have a 
value of $3,737 per rancher. 
Direct yearly costs of the water 
systems were calculated assuming a 
usable life for wells, dams and 
treatment and delivery systems of 30, 
25 and 15 years respectively. Average 
depreciation and interest costs per 
rancher were $351, $2,296 and $437 . 
for the wells, dams, and treatment 
and delivery systems, respectively. 
In addition to these costs ranchers 
reported average annual costs per 
rancher of $127 for electricity and fuel 
for pumping and hauling water, $598 
for maintenance of dams and the 
treatment and delivery systems, $175 
for animals lost from falling through 
ice or becoming mired in mud, and 
$624 for labor (figured at the rate of $3 
per hour). 
An equivalent of 44,000 acres of 
additional grazing land could be 
utilized, if water were made available 
at all desired locations. This equals 
approximately 4% of the survey area. 
Based on a grazing rate of 15 acres 
per beef animal per year, an 
additional 2,965 head of cattle 
(approximately 15 head per rancher) 
could be raised in this area. This 
added production would increase net 
yearly income by $1 ,809 per rancher 
(1974 figure). 
These results indicate a total yearly 
cost of $1 ,276,959 fo r the study area 
or $6,417 per rancher. On a per calf 
sold basis the cost is $26.51 . 
The simplest and most efficient 
method of determin ing annual user 
water cost is based on the total • 
number of dams. For instance, if a 
rancher has 30 stock dams, it is 
predicted ·that annual user water cost 
would be approximately $9,225 (Fig. 
2). 
• "Cow-munity" water system 
estimates show cost savings, 
opportunities to run more cattle 
The rural community water systems 
were designed to take water from the 
Oahe Reservoir near the Chantier 
Creek confluer:ice, treat the water by 
filtration and ,chlorination , and 
deliver the water to each farmstead in 
the area. Alternate No. 1 involved 
designing the system to meet the 
maximum demand of the area in a 
12:-hour period and to provide 
storage· for a 1-day maximum 
demand. Alternate No. 2 was to meet 
the needs of the area in a 24-hour 
period and to provide storage for 
one-half day's maximum demand. 
Both plans provided for a range of 
pressure from 20 to 90 psi at all 
outlets. Estimated project costs 
(197 4) for Alternates No. 1 and No. 2 
are $6,275,700 and $4,447,900 . 
respectively. Annual costs per 
rancher for these systems, including 
operating costs, based on a 40-year 
design period, are approximately 
$2,400 for Alternate No. 1 and $1,800 
for Alternate No. 2. 
That makes a "cow-munity" or 
cooperative system for water an 
~ ttractive alternative to individual 
~ upply systems costing an average 
$6,417. 
However, capital investment per 
user among the 199 ranchers would 
be far above the amount that the 
Farmers Home Administration thinks 
is the maximum that people are 
willing to pay for a rural community 
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• Figure 2. Effects of number of 
dams on annual user cost. 
24 
'16 
8 
water system. FHA believes that 
where investment is in excess of 
$4,000 per hookup on the total 
system , additional funding in the 
form of non-repayable grants would 
be necessary to make a water project 
feasible. 
Financing of water systems in 
sparsely populated areas is as yet an 
unsolved problem. But some basic 
guidelines for areas considering 
cow-munity systems can be given as a 
result of this study: 
The number of dams is the most 
reliable criterion for predicting 
annual water system costs per 
rancher in predominantly livestock 
producing areas. 
The average annual water cost is 
$6,417 per ranch in an area where 
average ranch size is 5,634 acres and 
average number of beef cattle per 
ranch is 270 head , and where the 
rancher is supplying his own water. 
Annual costs per rancher of rural 
community water systems designed 
·to provide maximum daily water · 
needs in 12 or 24 hour periods are 
approximately $2,400 and $1,800, 
respectively. D 
Table 2. Annual cost summary for present water system, 199 users in Stanley and Haakon 
counties. 
Total S 
Investment 
Wells $786,647 
Treatment and Delivery 743,663 
Stock Dams and Dugouts 4,877,490 
Total $6,407,800 
Interest on Investment and Depreciation 
Wells $69,887 
Treatment and Delivery 86,882 
Stock Dams and Dugouts 456,923 
Total $613,692 
Power Costs $25,273 
Maintenance Costs 
Treatment and Delivery 30,646 
Dam and Well 88,356 
Total $119,002 
Ani.mal Loss Cost $34,825 
Management . 124,176 
Grazing Efficiency Cost 359,991 
Total Cost Per Year $1,276,959 
• 242 Calves Per Rancher, Average 
16 32 48 64 
Number ot dams 
3 
Average Per 
User,$ 
$3,953 
3,737 
24,510 
$32,300 
$351 
437 
2,296 
$3,084 
$127 
154 
444 
$598 
$175 
624 
1,809 
$6,417 
80 
Average Per 
Calf Sold,$* 
$133.06 
$12.74 
$0.52 
$2.47 
$0.72 
2.58 
7.48 
$26.51 
the Soviet connection 
"The Lysenko problem is a classic example of excess 
governmental or other external direction in science and 
faulty ethics by supposed practitioners of science. It can 
happen in our country. Scientists are human, we want to 
excel and be appreciated. However, if we are enticed to 
serve something other than science, it may be dangerous to 
society and it certainly will be harmful to science. As 
scientists our inandate is the search for truth and we owe 
this to the public we serve. And the public must insist on 
an !nv,~ronment for scientists which will not warp our 
ethics. 
Plant selection-the scientific 
choosing of crop plants for 
production qualities-has gone off 
on two tangents in the USSR, and in 
the past this has embroiled scientists 
in passionate, inflamed and 
unscientific quarreling. 
Don Kenefick believes that "engineered" plants that are 
widely adaptable are the key to feeding the citizens of the 
A crops reasearcher at SDSU, Don 
Kenefick, wonders if his field, 
molecular biology, a 
recently-emerging science, might 
bridge the gap between the two 
factions. The possibility suggests 
some sobering implications for South 
Dakota's future, and perhaps 
opportunities for leadership. 
One side shares the view with most 
other scientists in the world 
community that there is an 
interaction between the genes (or 
heredity factors a plant possesses) 
and the environment in which the 
plant grows. The fate of this 
interaction determines agronomic 
suitability and in some instances 
whether or not that plant will survive. 
Man may change the environment, or 
the gene frequency by selection, or 
he can change the genes to an extent 
through mutation. But if the 
environment and the plant's heredity 
don't mesh, there's really nothing he 
can do to make it productive or to 
save the plant. Even the most 
sophisticated geneticists admit that 
sometimes they can't explain these 
failures. 
The other side, and it flourished in 
the Soviet Union during the Stalin 
and Khrushchev years because it 
paralleled the communist 
philosophy, declares that genes are 
Lee Jorgensen, ag news and features 
editor 
. 21st century. While he agrees that we have made great 
scientific strides using present methods, "it is 
mind-dazzling what could be accomplished if we really 
understood the biological process of the plant." 
unch_ijngeable over tens of thousands 
of years and therefore don't 
contribute to adaptability of plants. 
Instead, environment is always the 
overriding factor. The political 
philosophy of the time was that 
people could be controlled or 
influenced by the environment which 
the government provided (regulation 
of social and cultural activity). 
What this side was saying, for 
example, was that you could plant 
winter wheats in the spring and have 
spring cereals forever after from that 
stock. 
Only small part of USSR 
has wheat-growing potential 
Climatic factors which limit crop 
production represents Russia's 
greatest concern. The principal 
hazards are low rainfall and low 
temperatures. In comparison to the 
United States, the grain producing 
region in the Soviet Union extends 
approximately from southern Alaska 
to Denver, Colo. The major spring and 
winter wheat growing area is slightly 
greater in width than the United 
States. However, because of this 
northerly location and the limited 
distribution of highly productive 
soils, only a small portion of this 
massive land area has the natural 
potential of the upper Great Plains 
Region of the United States. 
4 
The Soviet plant breeder and plant 
collector N. I. Vavilov recognized • 
early the need for developing an 
extensive world collection of plants 
from which to select strains adapted 
to these diverse growing conditions 
(as did SDSU's N. E. Hansen in the 
United States). Many wHd ancestors 
of our cultivated cereals had their 
origins within Russia or adjacent 
countries. This program was 
seriously interrupted in the Soviet 
Union during the Lysenko era, when 
politics became entwined in science, 
and Vavilov was chastized for his 
Mendelian views. 
What if we knew 
what we were doing? 
Dr. Kenefick was a member of the 
four-man team of American scientists 
visiting the Soviet Union in August 
1975. He traveled under the auspices 
of the USDA and is among a group of 
scientists that is concerned that the 
U.S. must go beyond trial-and-error 
approaches in its efforts to select 
plants for additional increases in crop 
production. 
Kenefick went to Russia with Dr. J. 
M. Barnes, Washington, D.C., a 
program director for the Cooperative 
State Research Service of USDA; Dr. 
c .. R. ~lien, USDA crop physiologist at. 
M1ch1gan State; and Dr. Byrd Curtis, V 
wheat breeder for Cargill, Inc., Ft. 
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Here are the relative sizes and latitudes of the United States and USSR. The American 
team visited five. cities a_nd_ seven ~esearch institutes in the winter wheat region on a 
20-day tour. While Russia 1s vast , its northerly location and its limited amount of 
productive soil restrict winter wheat potential. 
Collins, Colo. The four are still 
• 
comparing notes on the 
information-packed 20-day visit. 
Dr. Kenefick is among those who 
warn that the gene action must be 
better identified with more 
sophisticated bio.chemical 
techniques which are available. This 
group of scientists warns that time is 
running out for the world to rely on a 
time-consuming and rather chancy 
business of selecting · plants with 
seemingly desirable visual traits. For 
example, male sterility in corn was 
obtained from a line which was 
susceptible to southern leaf blight in 
corn , a production decision which 
was made without an adequate 
understanding of possible , 
consequences. It also appears that 
we may be selecting for intense 
winter hardiness in cereals only to 
find that these lines do not provide a 
competitive yield in comparison to 
less hardy types when winter losses 
are low. 
Currently, some Russians believe it 
impossible to depend upon select ion 
for drought, because drought can 
strike at any time in the plant growth 
cycle. Therefore, they have placed 
emphasis on other research . 
approach es. 
• 
" The future holds great 
possibilit ies fo r 'engineered ' plants 
which will combat the hazards of 
weather, insects and pathogens," 
said Kenefick. "We have made great 
strides by trial-and-error methods, 
and it is mind-dazzling what could be 
accomplished if we really understood 
the biological processes of plant 
growth, maturity, vernalization, and 
our selection and genetic 
manipulation approaches. This 
information is essential, even if it isn't 
strictly production-oriented." 
Soviet researchers are cooling 
toward idea that plants 
can be "educated" 
Soviet scientists supposedly have 
improved hardiness of winter barley 
by transferring rye DNA into barley 
plants. They also claim to have 
converted spring wheat into winter 
wheat (Mironovska 808) and winter 
wheat into spring wheat 
(Mironovska-Yorvra) through a 
unique combination of light and 
temperature conditions, techniques 
proposed by T. D. Lysenko. His 
cu rrent supporters describe the 
process as " directed mutation " or 
" directed morphogensis." The wheat 
transformation was supposedly done 
in controlled temperature chambers 
held at O degrees Centigrade for long 
periods and where light also could be 
controlled . Kenefick observed at two 
Soviet research centers that huge 
5 
phytotron facilities were being built 
to partially expand this 
program-one at Odessa's All-Union 
Genetics Institute and the other at the 
Mironovska Research Institute of 
Breeding and Seed Selection. 
When Kenefick asked USSR 
geneticists about the transformation 
phenomenon, they disclaimed 
environmental "re-education" as the 
cause of the wheat modification. 
Instead, they thought that the Soviet 
researchers likely selected 
genetically unstable wheat strains. 
They eventually bred true, through a 
natural selection process. This would 
be the rationale used by geneticists 
the world over . 
Dr. Kenefick explained, "A plant's 
genetic makeup can be compared in 
ways to the human brain, which 
functions at only part capacity in 
familiar situations. The plant, too, has 
unneeded and unused capabilities in 
its genes which can be called upon 
under stress conditions." 
No one seems to argue with the 
superior performance of the Soviet's 
newly developed wheat cultivars. Dr. 
Kenefick suspects that someday 
these mysterious environmental 
influences claimed by some Russians 
may have a rational genetic 
explanation that can be 
demonstrated through repeated 
trials. 
Eventually, some of these 
questions may be answered 'by 
Kenefick's research at SDSU. 
Through enzyme analysis he is trying 
to unravel some of these cellular 
mysteries. So far, he has found 
certain enzymes to occur in the least 
hardy plants which are present in only 
tr~ce amounts in hardy winter barley. 
Since these enzymes have roles in 
RNA production, they are therefore 
closely involved with plant growth. He 
believes they are also significant in 
hardiness expression. Solving the 
mysteries of plant growth regulation 
at the molecular level will contribute 
greatly to understanding why the 
hardiest cultivars are generally least 
productive when winter survival is not 
a factor. 
His research and the work of other 
molecular biologists may also find 
the chemical explanations for such 
things as vernalization and "directed 
mutation," which stump the modern 
geneticist and which leave 
environmental determinists hard 
pressed to provide a sc ientific 
explanation for their claims. 
USSR will need to buy 
grain for a long time 
One thing that became apparent to 
the SDSU Agricultural Experiment 
Station researcher is that Russians 
• 
The Soviets are approaching agriculture in the same fashion as they did their space program-in the form of the 
"great leap, " all-or-none, " hell-bent-for-election." Pictured above are seven phytotrons under construction at 
Odessa's All-Union Genetics Institute. These phytotrons are artificial growth control chambers capable of reducing 
temperatures to near O degrees F. in order to duplicate winter field conditions. 
are probably going to continue 
to need imported grain for 
a long time-that is, if they want to 
realize their plan for increasing meat 
production in their present 5-year 
plan. 
Kenefick found that the Soviets are 
making a determined effort to make 
their agricultural "great leap 
forward" and that dedicated and 
capable scientists there can make up 
for some of the past interruptions in · 
genetic research. · 
"But to be very frank, I do not see 
the potential for Russian food 
production that is claimed," he said . 
The real problem is not with scientists 
but rather climate and the limited 
amount of good agricultural soil. 
"Admittedly, this observation may 
not be fair following two years of 
drought, but, even with the 
extravagant plans the Soviets have 
for reversing major rivers for 
irrigation purposes, they just do not 
have the productive agricultural 
region the U.S. has." 
Only about 1% of the arable land in 
· the USSR lies in areas that receive 28 
inches or more of annual 
precipitation , while in the U.S. the 
figure is about 60%. Most of their land 
is in the same latitudes that we find in 
the Dakotas, Canada, and Alaska. 
The November 1975 estimate by 
USDA of production in the Soviet 
Union was seen at 160 million metric 
tons. That's down 10 million tons 
from the October 9, 1975, estimate, 35 
million tons below Soviet 1974 o"utput 
and 55 million tons below its 1975 
target. It could even be lower. In the 
meantime, their newly-planted winter 
grain crop is plagued by the same dry 
weather that crippled this year's crop. 
USDA's Foreign Agriculture Service 
says consumption estimates were 
175 million metric tons for 1972-73; 
199.51or 1973-74; and 189.8 for 
1974-75 (they also export 5 million 
metric tons annually). 
Mixing politics with production 
set Soviet genetics back 20 years 
Trofim Denisovich Lysenko, a 
Russian agronomist who came to 
power in the mid-1930's, was 
subsequently blamed by USSR . 
geneticists for holding back research 
in genetics (the science of heredity) in 
the Soviet Union for more than 20 
years. 
Lysenko was convinced that plants 
could be "retrained" by the 
environment, that new species of 
crops could be created from old 
species by tinkering with various 
phases of the life cycle through 
environmental and climatic 
adjustments. He rejected Mendelian 
genetics (that genes determine 
heredity). What's more, the 
" re-educated" organisms would pass 
on those " lessons" to their offspring. 
His main emphasis was on winter 
wheat production. 
Lysenko 's rejection of 
hybridization for increasing 
produchon-including a 20-year 
anti-inbreeding campaign- probably 
cost the Soviets millions of bushels in 
corn production according to some 
sources. 
6 
Lysenko 's rise made him a virtual 
dictator of agriculture. Lysenko 
pinned Soviet hopes on such things 
as " vernalization " of wheat (wetting 
and chilling of seeds of wheat and 
then planting them in the spring), 
" self-thinning out, " transformation of· ~-
species (rye into wheat), branched f; 
wheat and soda baths for seeds. 
It was during these years when 
Soviet geneticists and biological 
revolutionists were locked in 
battle-from Lysenko's rise in 1935to 
his fall with Krushchev's in 
1965-that the U.S. made its greatest 
strides in plant breeding, hybrid 
development and selection for 
increased crop production. 
Production falters if research , 
isn't both theoretical and practical 
The purpose of the U.S. team's visit 
was to explore possibilities for 
developing a scientist exchange 
program between the two countries 
in plant stress research. Kenefick 
found at least two areas where the 
U.S. can gain from USSR research : 
(1) the Soviets have a more 
concentrated effort in drought 
research, and 
(2) they have developed a very 
deliberate and extensive selection 
program involved in all aspects of 
plant stress. 
Soviet research can benefit from 
our research programs. " They are not 
placing the emphasis on basic . \ 
research that our country does and it ~ 
may be costly in the long run. " 
The Soviet scientists frequently 
told Kenefick that their primary 
objective was to meet production 
demands. It seemed to the team 
• 
members that a mo·re balanced blend 
of theoretical with practical 
approaches in crop production 
would have had more long-term 
benefits. 
The Soviet approach may have left 
gaps in future agricultural 
production. H~re's an example: 
United States scientists, such as 
James Bonner at California Institute 
of Technology, have for a number of 
years been studying the role of 
histones in the genetic read-out of 
plant DNA The modulation of DNA by 
histones in relation to plant 
development is an important 
_ research topic in molecular biology. 
A follow-up to this type of basic 
research has been developed in the 
last five years at the All-Union 
Institute for Breeding and Genetics at 
Odessa. Dr. Sivolop, a former student 
of Bonner's, has used these _ 
techniqu~s to extract DNA from rye 
and-subsequently incorporate it into 
winter barley. The purpose of this 
research is to increase the winter 
hardiness of barley (rye is inherently 
more hardy than barley). This unique 
approach is something that western 
scientists have been able to perform 
• 
successfully only in bacterial cells. 
Yet, as important as his research is, 
Sivolop is allowed to spend only a 
small portion of his time on it. 
Winter hardiness· was reported to 
have increased by 70%, but Dr. 
Sivolop hastened to· add.that good 
scientific evidence for transference 
of rye DNA was still lacking. He cited 
large variations in the morphology of 
the new plants the first test year; 
however, this trait disappeared in the 
second year. Kenefick believes that 
DNA transplants and cell culture are 
potent new approaches in crop 
science and research will be greatly 
facilitated by the nuclease research at 
SDSU. 
It 's the divergence of.scientific 
approaches of these two countries, 
according to Kenefick, that is the best 
argument for the need for exchange 
between scientists of the Soviet 
Union and the U.S. 
Applied science is much easier to 
justify than a search for fundamental 
information, because benefits are 
understood more readily by the . 
public. 
Kenefick found that the Soviets 
weren 't spending money on basic 
research that the U.S. was, " and it 
• 
may cost them. " On the other hand , 
1 immediate emphasis on specific 
areas of applied research may be 
essential in view of the latest crop 
"Bigness" has a certain symbolism in Russia. The team was housed in Moscow in the huge Hotel 
Rossia. Within the Kremlin wall the team saw this Russian cannon which was constructed during the 
Napoleon war of 1805. 
estimates. "They may simply wait for 
information to be released by others 
and then put it to use. But to use and 
develop technology you need people 
trained in new areas of science. 
"In our country, agricultural 
. research is c1osely linked with the 
education system and therefore is the 
training ground for the next 
gene·ration of scientists. Our 
replacements must be confronted 
with problems which exist on the 
frontiers of knowledge, that they may 
be b~tter equipped during their 
productive years in research. Viewing 
the potential shortages in the world 
food supply, it is in our self-interests 
that the U.S. should share the 
benefits of our system with the 
Soviets.' ' 
Nobel prizes reflect need 
for food in 21st century 
Even though Soviet political 
leaders belittle the Nobel prizes in 
science, Soviet- scientists view the 
prizes as significant, said Kenefick. 
The SDSU researcher pointed out 
that most of the winners in biological 
science since the 1940's have been to 
scientists in genetics and nucleic 
acid metabolism-those involved in 
basic research who may supply the 
answers for feeding the world in the 
21st century . 
The Nobel winners: Herman Muller 
in 1946 for his discovery of the 
production of mutations by means of 
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x-ray irradiation; George Beadle and 
Edward Tatum in 1958 for the 
discovery that genes regulate certain 
definite chemical processes; Joshua 
Lederberg in 1958 for his discovery 
concerning genetic recombination 
and the organization of the g~netic 
apparatus in bacteria; Severo Ochoa 
and Arthur Kornberg in 1959 for their 
discoveries of the mechanisms of the 
biologic synthesis of ribonucleic and 
deoxyribonucleic acids; Francis 
Crick, James Watson and Maurice 
Wilkins in 1962 for the discovery of 
the molecular structure of nucleic 
acids and its significance for the 
transfer of information in living 
material; Francis Jacob, Andre Lwoff, 
and Jacques Monod in 1965 for their 
discovery of a previously unknown 
class of genes whose function is to 
regulate the activity of other genes; 
Marshall Nirenberg, Har Khorana, 
and Robert W. Holley in 1968 for their 
independent contributions toward 
the understanding on a molecular 
basis of how the chemicals of the cell 
nucleus carry the heredity message 
from one generation to the next. 
The visit followed on the heels of 
the cooperative space venture and 
occurred during President Ford's 
visit to Helsinki. "From the tone of the 
Helsinki Agreement and the attitude 
of agricultural leaders in the USSR, I 
think we will be moving toward a 
scientist-exchange program in food 
production research with Russia. 
These various cooperative efforts are 
enthusiastically supported by the 
Russian scientists, which made our 
stay a very warm experience." D 
the not-so-average 
typical snowmobiler 
He's a South Dakota male, about 
40, a high school graduate with an 
above average income, and up to now 
he stayed indoors during the winter. 
He had read newspapers and 
magazines and watched TV for years. 
But the alluring ads produced by 
snowmobile manufacturers he totally 
ignored. 
Then a friend bought a snowmobile 
and, one day, allowed him to drive it. 
That short trip accomplished what 
expensive advertising campaigns 
couldn't; it got him into the dealer's 
showroom. 
But even then, he dragged his feet, 
dickering and debating carefully 
before driving home with his new toy. 
Now he uses it mainly for pleasure, 
thinks nothing of driving 
considerable distances to 
snowmobile, and complains bitterly if 
the winter is open and dry. 
He is the average South Dakota 
snowmobiler, according to a Rural 
Sociology Department survey of 
private owners of snowmobiles 
regjstered with the Department of 
Public Safety. 
Snowmobiler isn't 
a typical consumer 
But he isn't a typical consumer. 
Research on other groups of 
consumers shows that newspapers, 
magazines, and television start the 
buying process, by making people 
aware of new products. 
Farmers, for example, know the 
relative merits of new balers or 
combines before such a machine 
arrives in their vicinity. Not one 
woman in her acquaintance may own 
a microwave oven, but a homemaker 
knows what that applian.ce can or 
can 't do. A consumer typically gets 
R. H. Anson, assistant professor of 
sociology and statistics, and S. H. 
Ramynke, PhD candidate and graduate 
student 
All snowmobilers are willing to trave1 considerable distances to recreation areas, 
but club members will go the farthest. Club members likely own more than one 
machine. (S.D. Tourism photo) 
first contact with new products 
through advertising. 
· But for future snowmobilers, the 
impact of mass media advertising is 
much less important. 
Expensive advertising had little 
impact on his decision to buy 
Some scientists believe decision 
makers go through three 
steps-awareness, information, and 
evaluation. 
In the awareness stage, the person 
learns of the existence of an idea or 
product but lacks details concerning 
its nature and use. Normally, 
newspapers, magazines, and 
television are most important at this 
stage. 
Next, he enters the information 
stage where he seeks further basic 
information of a general nature. He 
wants to know why and how an item 
works, how much it costs, and how it 
compares with other items 
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performing the same or similar 
functions. He still learns from 
advertising, but more personal 
information sources, "friends and 
neighbors," become important. 
In the evaluation stage he uses his 
knowledge and weighs the 
alternatives in terms of his own use. 
He again seeks the opinions of 
friends and ~eighbors. 
But for South Dakota 
snowmobilers, commercial. dealers 
increase in importance from 
awareness to information and 
evaluation stages. (Table 1 ). 
The same study shows that there is 
no connection between the number 
of personal contacts owners have 
with dealers and the earliness of their 
snowmobile purchases. The average 
buyer made over three visits to the 
showroom before actually buying a 
machine. However, the mathematical 
standard deviation is quite large, 
meaning that many buyers made a lot 
more trips. 
Snowmobilers do not succumb to 
the lure of mass media advertising, • 
I I 
He wasn't a hard-sports winter-snow enthusiast before, and he ignored the glossy come-ons of the 
snowmobile advertisements. Then a friend gave him a ride, and now he has his own machine. (S.D. 
Tourism photo) 
• 
which is usually very persuasive for 
other purchase decisions, especially 
at the awareness stage. 
Majority want more 
public snowmobile trails 
In the fall of 1974, snowmobilers 
were selected randomly from each 
county from the Department of Public 
Safety's registration lists, in 
proportion to the number of 
snowmobiles in that ·county. 
Questionnaires were mailed to 402 
owners. The rate of response on 
deliverable, completed 
questionnaires was 62%. 
The typical snowmobiler is male 
(92.4%). The ages of those who 
returned the questionnaire ranged 
Although some snowmobilers 
purchased their first vehicle as early 
as 1957, most respondents (85.0%) 
bought their original snowmobile 
within the Jast 5 years. Half of the 
sample purchased their first 
.snowmobile within 3 years of the 
study. 
Although most snowmobilers are 
relatively hew buyers, 40.2% no 
longer own their first snowmobile. 
Their reasons for trading varied 
widely from "mechanical problems" 
to "desire for a model with different 
features." Nearly as many (46.4%) 
own more than one machine as those 
(49.0%) who have a single 
snowmobile. 
Registration figures leaped from 
7,793 for 1973 to 14,800 by the fall of 
1974. 
" Pleasure" was mentioned by 
92.9% of those sampled as the 
primary reason for using their 
vehicle, while 18.4% mentioned 
"work. " (Since companies owning 
snowmobiles were excluded from the 
sample, actual use for work may be 
greater.) Other responses were , 
"sports" (9.2%) and "racing" (2.1%). 
These figures total to more than 100% 
since many people checked several 
use categories. 
When asked where they most often 
snowmobiled, 31.8% of total 
mentions were "own property. " 
Other areas chosen, in about equal 
frequency, were " other private 
property" (20.1 %), " lakes and rivers" 
(18.5%), and government land 
(22.6%). 
Snowmobilers differ on the type of 
terrain they prefer. Most popular was 
hilly land (53.1 %), followed by flat 
land (33.3% ), lakes and rivers (11.1 % ), 
and a variety of terrain (2.4%). 
They made the decision to visit a 
snowmobiling area on the basis of 
available facilities such as meals, 
toilets, and well-marked trails (25.7% 
of all mentions) and safety factors 
(24.1%). Other considerations were 
lack of crowding, respect for private 
prop~rty, and the type of area, 
Available facilities were judged as 
very inadequate to marginal by60.5% 
of the sample. A need for more public 
trails was indicated by 76.6% of the 
users. 
Lack of snow is another limitation 
on use for about half the 
snowmobilers (48.3%). The third 
major limitation on use is lack of time. 
. from 13 to 67, with the median age 
being 40. Table 1. The sources of information, by rank, snowmobilers used in stages of decision-
Snowmobilers are generally high 
school graduates (45.3%). The , 
remainder are equally di,vided 
between those having less than 12 
years of schooling (27.5%} and those 
who went beyond high school 
(27.1%). 
Few people with annual family 
incomes under $7,000 own 
snowmobiles (6.7%). Since the 
median annual family income for 
South Dakotans, according to the 
latest available U.S. Census 
information for 1970, was $7,494, 
snowmobilers are mainly those with 
• 
above average incomes. In fact, 
38.3% of the sample is in the 
$1 5,000+ income bracket. 
making. 
Sources 
Friends and Neighbors 
Newspapers and Magazines 
Commercial Dealers 
TV 
Other People 
Employer 
Self 
Forest Service 
Club 
Canada 
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Awareness Rank 
O/o 
50.1 
15.5 2 
12.0 3 
6.3 4 
2.1 5 
1.3 6 
1.3 6 
0.8 7 
0.4 8 
0.0 9 
Information Rank Evaluation Rank 
O/o O/o 
33.0 2 22.6 2 
7.6 4 5.8 4 
33.4 1 44.2 1 
1.7 6 0.0 8 
8.4 3 5.4 5 
1.7 6 0.8 6 
2.1 5 7.5 3 
0.4 7 0.0 8 
0.4 7 0.4 7 
0.4 7 0.0 8 
But trails don't have 
to be at the backdoor 
Distance is not a serious barrier for 
many snowmobilers. One in five 
(21.8%) has traveled 50 miles or more 
during the past year to participate in 
or attend a snowmobile race or 
demonstration. 
How far would they be willing to 
travel to snowmobile? "At least 25 
miles from home," responded 60.0% 
of the owners. 
There are at least 27 local 
snowmobile clubs in South Dakota, 
according to Duane P. Mack, 
Executive Director of the South 
Dakota Snowmobile Association. 
Club members are not much 
different from nonmembers in their 
age, education , income, or 
hometown size. However, they are 
unlike nonmembers in a number of 
characteristics (Table 2). 
Club members make more visits to 
public snowmobiling facilities and 
are willing to travel further to 
snowmobile. They have more friends 
who snowmobile. Snowmobile club 
members belong to more formal 
organizations (other than 
snowmobiling clubs) and participate 
more in those organizations. They are 
more likely to own more than one 
snowmobile, to read a snowmobile 
magazine regularly, and to feel 
This machine is a museum piece, and we'd like to hear your estimates on its age. 
South Dakotans prefer later models-half of the sample no longer own their first 
snowmobile. · · 
snowmobiling is not dangerous. 
Members and nonmembers agree 
that there is a need for more public 
trails. 
Snowmobilers are a unique group. 
They are active, informed, and 
enthusiastic about their sport. Their 
economic impact and . their numbers 
are growing. This study shows a clear 
need for more public snowmobile 
facilities. 
Someday a friend will offer you a 
ride on his snowmobile. And a whole 
new winter activity may open up for 
you , too. D 
Snowmobilers agree that there is a need 
for more public trails and facilities. (S. D. 
Tourism photo) 
Table 2. Characteristics of snowmobile club members and nonmembers. 
Age 
Education 
Number of visits 
to a public 
snowmobile facili ty 
in prev ious year• 
Distance willing to 
travel to snowmobi le* 
Number of friends 
who snowmobile• 
Number of organ izat ions 
belonged to by 
snowmobiler• 
• A sign if icant d ifference between the two groups. 
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Club Members Nonmembers 
39.77 years 39.90 years 
11 .63 years 11 .98 years 
9.58 2.71 
215.07 miles 92.15 miles 
28.15 13.75 
4.07 3.08 
• 
• 
• 
• 
calves on schedule 
Life on a South Dakota dairy farm is 
becoming more convenient. Feeding 
and milking can be fitted into daylight 
hours. Although breeding and 
calving normally occur throughout 
the year, the continuing development 
of estrus synchronization techniques 
means that, in the future, cows can be 
grouped for breeding. 
That leaves calving. It can happen 
any hour of the day-or night when 
you 're not there to help. And 
sometimes there 's trouble-a dead 
calf and calving difficulty for the cow. 
Calf losses at birth average 6 to 7% 
·in most dairy herds and maybe higher 
in first calf heifers. That's a flat-out 
$150 or so for a good heifer calf and 
the loss of a generation if you ' re 
selectively breeding for some 
desirable traits. 
Nearly three-fourths of these oead 
calves are. apparently normal and 
cou-ld have survived· if calving 
occurred during the daylight hours 
when assistance would be available. 
Adding to the problem is that 
dairymen have been selecting toward 
larger cattle and the use of bulls that 
sire larger calves. Often associated 
with larger calves is more calving 
difficulty and increased calf losses at 
birth, particularly if assistance is not 
available. 
These problems are usually more 
severe in first calf heifers with smaller 
pelvic openings. Oitticult.calvings 
frequently result in more infections 
and injuries to the cow's reproductive 
tract which may delay further 
breeding -and conception. 
What's needed is some way to 
schedule the cow's labor with the 
available labor a dairyman has at 
hand. He'd be able to supervise the 
birth and get the assistance of a 
veterinarian if necessary. 
Hormones can adjust calving 
to your schedule, not cow's 
The recent discovery that the 
synthetic glucocorticoid hormones 
dexamethasone and flumethasone 
trigger-labor and calving may offer a 
management tool to synchronize 
calving with available labor, and to 
reduce birth weight and calving 
L. D. Muller, associate professor, G. L . 
Beardsley, former research assistant, an·d 
F.C. Ludens, farm superintendent, Dairy 
Science Department 
SDSU scientists are working on two hormones that will 
synchronize calving with dayltght hours. This can cut 
down on the percentage of dead calves because you'd be 
there to help. 
difficulty. Limited knowledge is 
known about the effects of these 
hormones on the cow and calf. 
· The objectives of our 2-year 
experiment were: (1) to study the 
inducti_on of calving in Holstein cattle 
with dexamethasone alone or in 
combination with estradiol benzoate, 
and (2) to determine their influence 
on calf size and health, calving 
difficulty, milk production, 
reproduction, and the health of cows. 
One-half of the SDSU Holstein herd 
was induced to calve with 
dexamethasone (DXMS) (Trial 1) or 
dexamethasone with estradiol 
benzoate (Trial 2) while the other half 
of the herd served as controls (natural 
births). The cows to be induced were 
given 20-30 mg DXMS 
intramuscularly at noon of day 273 of 
gestation. During Trial 2, 25 mg 
estradiol benzoate was administered 
intramuscularly along with DXMS. 
Injection of estrogen with DXMS 
has reduced the incidence of retained 
placentas (after-birth) in some 
studies. The added estrogen did raise 
the blood estrogen in our study to 
concentrations similar to those found 
during normal calving. 
Average gestation length for 
control and induced groups is 
presented in Table 1. Over both trials, 
51 of 55 DXMS treated cows 
responded . The average time from 
injection to calving was 45.1 hours 
11 
(Trial 1) and 40.8 hours (Trial 2). Since 
treated cows were injected on day 
273, cows calved on day 275 of 
gestation compared to a normal 
gestation length of 280 to 282 days. 
Even though the birthweight of 
calves was reduced, calving difficulty 
(dystocia) was not reduced in 
induced cows. 
What stops the general acceptance 
of corticoid-induced calving as a 
routine management tool is the high 
incidence of retained placentas. 
Cows treated with DXMS or DXMS 
with estradiol benzoate had 76% and 
50% incidence of retained placentas 
compared to a 10% and 4% incidence 
for controls. 
But milk production 
appears to be in doubt 
The prime concern to dairymen is 
the subsequent milk production and 
health of cows induced to calve 5 to 7 
days early. 
The complete lactation curves of all 
cows on Trials 1 and 2 (Fig. 1) shows 
that milk production per day is 
slightly lowered during the first 3 to 4 
months of lactation. For the total 
lactation (Table 2), induced cows 
over all ages produced less milk, but 
first calf heifers produced the least. 
We don 't know the reasons for 
lowered milk production; they may 
not be related to the experiment at all. 
Missouri researchers conducting a 
similar study did not find that their 
induced cows gave less milk. 
In general , the composition of the 
milk is not altered except for a 
lowered casein protein in the first 
drawn colostrum post-calving. 
Reproductive performance of cows 
following induced calving was not 
altered (Table 3). Retained placental 
membranes were not detrimental to 
subsequent reproductive health of 
cows as would be normally expected. 
The routine intrauterine infusion of 
antibiotics was probably responsible 
for reducing the infections to less 
than expected levels. Nod ifference in 
udder health or other diseases were 
found between induced and control 
cows. 
Calves are smaller, but 
as healthy as normal ones 
Early induced calving reduced the 
birth weight of calves by an average 
of 6.1 pounds (Table 4). Calf birth 
weight was lower for all ages of cow~. 
Since induced cows had nearly a 6 
day shorter gestation period than 
controls, we can assume that calves 
gain about one pound per day in 
utero during the last week of 
gestation. · 
One of the major purposes of early 
induced calving was to decrease calf 
birth weight, and, in turn, reduce 
calving difficulty and any subsequent 
reproductive and health problems of 
the cow. 
Although calves from induced 
cows weighed less at birth, calving 
difficulty was not reduced, and in 
fact, was greater in Trial 1 in induced 
cows. Really severe calving problems 
which may require surgical 
intervention, such as caesareans, may 
be reduced, however. 
Although calving difficulty was not 
reduced, synchronizing calving with 
the availability of the dairyman or 
veterinarian provides the opportunity 
for assistance to the cow or calf if 
needed. This should lead to a 
decrease in the 6 to 7% deaths of 
· usually normal calves at birth. 
Survival, health, and growth of 
calves born to induced cows were not 
changed (Table 4). Calves from 
induced calvings appeared capable 
of absorbing antibodies from 
colostrum which are important to the 
disease immunity of the calf . Calves 
from both groups of cows grew at the 
same rate. 
Calving normally occurs 40 to 45 
hours after DXMS treatment (Table 5). 
If cows are injected in late afternoon 
T~b~ 1 Summary of induced ?alving in Trials 1 and 2 
Item 
----------------------
--------------------
Trlal 1 - Dexamethaaone 
Number of cows 
Number responding to treatment 
Average time from injection to calving (hrs) 
Gestation length, days 
Calving difficulty2 
Retained placentas, % 
Trlal 2 · Dexamethaaone with eatradlol benzoate 
Number of cows 
Number responding to treatment 
Average time from injection to calving (hrs) 
Gestation length, days 
Calving difficulty2 
Retained placentas,% 
1 Mean and standard deviation . 
Control Induced 
. 29 ···=· 
25 
45.1 ± 11 .11 
280.0 275.0 
1.69 2.37 
10% 76% 
26 26 
26 
40.8 ± 9.61 
281.5 275.0 
1.52 1.63 
4% 50% 
2 Calving difficulty rated on a scale of 1 (no difficulty) to 5 (Caesarean). 
Table 2. Actual milk production of control and induced cows 
Age of Cow 
Two year old 
Three year old 
Four year old 
Aged cow 
All cows 
Control 
12,183 (14)1 
14,961 (12) 
13,471 (13) 
"14,785 (15) 
13,833_ (54) 
lb/lactation 
Induced 
11,502 (12)1 
14,118 ( 7) 
13,153 (10) 
13,434 (10) 
12,890 (40) 
1 Number of cows in parentheses. 
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Fig. 1. Milk production by week for control and treatment cows. 
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or early ~vening, nearly two-thirds of 
the cows can be expected to calve 
during the daylight hours nearly 2 
days later. For example, if the cows 
• 
expected to calve during one week 
were injected with DXMS at 6 p.m. on 
Monday, the majority of the cows 
would calve between 6 a.m. (36 hours 
later) and 8 p.m. (50 hours later) on 
Wednesday. Thus, the need for close 
observation on weekends and nights 
could be avoided. Known breeding 
and calving dates are required, but this 
is not a probrem in dairy herds using 
artificial insemination. 
Hormones are not substitute 
for good herd management 
1) Induction of parturition offers a 
management tool to synchronize 
the calving period with the labor 
availability of the dairyman. 
Intramuscular injection of 7.5 to 10 
mg flumethasone or 20 to 30 mg of 
dexamethasone will induce 
calving in 90 to 95 % of the cows · 
within 72 hours. 
2) Artificial induction of parturition 
offers the opportunity to decrease 
calf losses (stillborn) and to 
Table 3. Reproductive performance of control and induced cows from Trials 1 and 2 
Item 
Days to first heat 
Days to first breeding 
Days to conception 
Services per conception 
Percent conceived first service 
Percent conceived second service 
Percent conceived three or more services 
1 Number of cows in parentheses. 
C.ontrol 
72.7 (54)1 
86.2 (53) 
124.7 (46) 
2.0 (46) 
53.2 
24.0 
22.8 
Induced 
67.5 (41)1 
79.4 (40) 
121.8 (35) 
2.1 (35) 
57.5 
19.6 
22.9 
Table 4. Birth weight and growth of calves born to control and induced cows from Trials 
1 and 2 
• 
Calf birth weight, lb. 
First lactation dams 
Second lactation dams 
Third lactation dams 
Fourth or more lactation dams 
All cows 
Average daily gain, lb. 
Weeks O - 4 
Weeks.a - 10 
1 Number of calves in parentheses. 
Control 
93.8 (14)1 
95.2 (11) 
· 99.1 (13) 
102.3 (1-6) 
97.6 (54) 
.70 (51) 
1.17 (51) 
Induced 
87.3 (12)1 
93.6 (11) 
92.3 (12) 
93.0 (16) 
91.5 (51) 
.81 (45) 
1.23 (45) 
provide the dairyman the 
opportunity to ensure colostrum 
intake by the calf at an early age. 
3) The routine use of synthetic 
corticoids to induce calving is not 
recommended primarily because 
of the high incidence of retained 
placentas. Furthermore, FDA has 
not approved their use for other 
than therapeutic cases. 
4) The use of corticoids to induce 
parturition in specific cows may be 
advisable, namely cows and ' 
heifers with severe preparturient 
udder edema, cows that have 
reached full gestation, and cows 
that routin·e1y have problems at 
calving such as dystocia and 
disease. It may also be used when 
cows are bred to bulls known to 
sire large calves in which case the 
presence of the dairyman is 
advisable. A more effective 
management tool than induced 
calving may be to breed young or 
small cows to bulls that are known 
to sire smaller calves. 
5) If a dairyman chooses to induce 
calving, appropriate therapy for 
animals with retained placentas 
must be provided. It is probably 
not advisable to induce calving 
prior to day 270 of gestation. 
Based on most research, no 
undesirable effects other than a 
high incidence of retained 
placentas have been consistently 
found. 
6) Artificial induction of calving is not 
a cure for calving problems or lack 
of proper management. Good 
management procedures at 
calving in terms of close 
supervision of cows and calves are 
essential. Accurate breeding 
records are needed to know 
expected calving dates. Induced 
calving can be a management tool 
to synchronize calving with the 
dairyman's available labor. D 
Table 5. Time of induced calving after administration of dexamethasone 
• 
Time of Induced calvlng 
after Injection 
Less than 20 hrs 
21 - 30 hrs 
31 - 40 hrs 
41 - 50 hrs · 
51 - 60 hrs 
61 - 70 hrs 
Percent not responding 
1 Results from 55 induced cows from Trials 1 and 2. 
13 
Percent of 
cows calvlng1 
0 
9 
33 
34 
13 
4 
7 
putting wood 
Wood waste-about 247 million 
pounds of it each year-is piling up in 
South Dakota. Most of it is ponderosa 
pine bark sawdust and shavings, and 
in times past, lumbermen could 
dispose of it by burning. But pollution 
laws now forbid the use of burning. 
On the other hand, some 
greenhouse personnel can no longer 
afford to purchase sphagnum peat, 
the cost has risen so tremendously. 
Yet some sort of soil amendment is 
necessary to provide good soil 
aeration and drainage when plants 
are grown in containers. Other 
commercial soil amendments ar.e 
available, but each has its drawbacks. 
They have also increased in cost. 
Two South Dakota industries 
can benefit from this research 
Can surplus wastes in one industry 
be used to fill pots in another industry 
in South Dakota? · 
Yes, and those potted plants may·· · 
be more spectacular than the plants 
nurserymen are growing now. But 
using South Dakota wood wastes is 
not something to be rushed into 
overnight. 
West Coast growers have been 
substituting redwood bark and 
sawdust for sphagnum peat for some 
time now, and some eastern and 
midwestern growers have been 
utilizing hardwood bark as a soil 
amendment. However, there's been 
no work done specifically with 
ponderosa pine wood wastes which 
are most abundant in South Dakota. 
The Horticulture-Forestry 
Department at SDSU is now doing 
that specific work. So far, we have 
grown poinsettias, chrysanthemums, 
and various deciduous woody plants 
in different pine bark and sawdust 
.mixtures. 
This is preliminary work-we are 
not yet ready to make grower 
recommendations. Yet, as the 
accompanying photos show, plants 
can grow and thrive in a wood waste 
mixture. (The pots labeled check 
contain the potting compound that is 
normally used by nurserymen--a 
mixture of peat, perlite, and soil.) 
J. E. Klett, assistant professor, 
Horticulture-Forestry 
waste · to work 
Fig 1. Soil and sawdust/bark combinations produced better poinsettias 
than sand and sawdust/bark. 
• 
Figs 2-3. Chrysanthemums thrived in sawdust and bark mixtures up to • 
50%. As in all photos, the pot labeled check contains the potting mixture 
most commercial growers are now using. 
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Superior poinsettias can be 
grown in wood waste mix 
One of the first problems we had to 
overcome was nitrogen deficiency. 
Growers on the east and west coasts 
had found that their plants suffered 
from nitrogen deficiency when grown 
in wood waste. This is caused by 
competition between plants and 
microorganisms for nitrogen present 
in the media. 
But what worked for those growers 
wouldn't necessarily apply in South 
Dakota where our predominant wood 
waste is from poriderosa pine. The 
nutrient content of bark or sawdust 
varies with the species of tree, age of 
tree, and other environmental 
factors. · 
We started our work in the fall of 
1974 with a preliminary experiment 
testing 5 varieties of poinsettias in 
four wood waste media: Y2 bark-Y2 
soil; Y2 sawdust-Y2 soil; Y2 bark-Y2 
sand; Y2sawdust-Y2sand, and a check 
soil-peat-perlite in equal parts. 
Additional nitrogen was added before 
potting to each mix to adjust _the 
carbon to nitrogen ratio to 20:1. More 
nitrogen was added as the plants 
grew (200 ppm of a 20-20-20 water 
soluble fertilizer, or approximately 
300 ml, three times a week). 
Most varieties of poinsettias 
performed best in wood waste mixes 
with soil versus those with sand 
(Figure 1 ). When proper nutrients are 
added it appears a superior poinsettia 
plant can be grown in a wood waste 
mix. 
We still needed to know the 
optimum percent ·of pon·derosa pine 
bark and sawdust a· grQwer should 
utilize in a growing mix. In the spring 
of 1975 we grew chrysanthemums in 
nine different mixes: 25% 
sawdust-75% soil, 50% 
sawdust-50%soil , 75% sawdust-25% 
soil, 100% sawdust, 25% bark-75% 
soil , 50% bark-50% soil, 75% 
bark-25% soil; 100% bark, and the 
check mixture of soil-peat-perlite in 
equal parts. We gave the pots the 
nitrogen treatment described above. 
Height and dry weight data were 
taken from all replications. 
The chrysanthemums grew best in 
25% or 50% sawdust when compared 
to all other media, including the 
mixture that commercial growers 
have used for years (Figures 2 & 3). 
Plant growth was also satisfactory in 
both sawdust and bark mixes having 
up to 75% of either of the wood waste 
materials. 
Woody plants were sturdier 
than controls grown in regular mix 
• 
We 've also planted woody 
ornamentals in bark and sawdust 
mixtures. 
Figs 4-5-6. Buckthorns in sand and bark/sawdust grew better than those 
in soil-peat-perl ite. In sawdust and soil , they far surpassed the check 
plants. The plants photographed are representat ive of most plants 
grown in the same experiments. There were some check plants more 
spindly than these. 
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Our next experiments will 
determine nutrient requirements and 
proper percentage and particle size 
During the fall of 1974 and spring 
1975, buckthorn, forsythia, 
honeysuckle, and mountain ash were 
grown in media consisting of 
25%-50%-75%-100% bark and 
sawdust mixed with sand. Once 
again, nitrogen was added initially 
and throughout the duratio_n of the 
experiment. 
different plant species grown in 
mixes with either 25% or 50% 
sawdust or bark. When the mix 
contained 100% bark or sawdust, 
growth generally decreased and 
some leaf chlorosis appeared, due 
mostly to lack of nitrogen. 
of wood waste to use. Then we will be . 
able to make grower 
recommendations. 
The pictures (Figures 4 & 5) show 
the incrf:lased vigor of buckthorn in 
most mixtures over the commercially 
used peat-perlite-soil check. 
Increases in plant height and dry 
weight were observed with the 
Buckthorn and mountain ash, 
grown under the same conditions 
except for the substitution of soil for 
sand, showed the same responses 
(Figure 6). The plants in 25% or 50% 
sawdust/bark with soil were far more 
vigorous than those in the 
commercial medium. 
The container growing 
horticulturists in South Dakota can 
use a considerable amount of this 
state 's lumbering wood wastes. Both 
industries will benefit. Our 
environment will be a little cleaner , 
and the plants we purchase to 
decorate our homes will be of 
superior quality. n 
PUBLICATIONS 
The Agricultural Experiment Station and the 
Cooperative Extension Service distribute a large 
variety of publications to South Dakota citizens. 
Your county Extension office will have copies. The 
publications listed here are only those which have 
come off the press since February 1975. 
FS 122 How to Make Hooked Rugs (rev) 
FS 123 How to Make Braided Rugs (rev) 
FS 138 Feed and Production Costs of the Ewe (rev) 
FS 322 Annual Flowers (rev) 
FS 383 Spring Wheat Production (rev) 
FS 409 Preventing Electric Shocks (rev) ' 
FS 422 lnterseeding and Modified Ren·m,~ticm (rev) .-
FS 448 Control and Elimination of Noxious Weeds 
(rev) 
FS 488 Flax Production in South Dakota (rev) 
FS 502 Feeding Chickens (rev) 
FS 505 Insect Control on Beef Cattle (rev) 
FS 535 Home Grown Fruits and Vegetables (rev) 
FS 539 Selecting a Legal Organization to Administer 
Affairs of a Community Sewer and/or Water 
System ( rev) 
FS 552 Weed Control in Small Grain (rev) 
FS 587 Greenbugs on Sorghum (rev) 
FS 632 Swine Selection and Breeding Programs 
FS 633 Taking Soil Samples 
FS 634 Living Bicentennial Floral Designs 
FS 635 Reducing Blackbird Damage to Corn, Milo 
and Sunflowers 
FS 636 Involve Citizens in Land Use Planning 
FS 637 Avoid Deceit and Fraud 
FS 638 Consumer Education--Who Needs It? 
(Anybody Here Have a Question?) 
B 626 Growing Greenhouse Tomatoes 
B 629 Spear Oats 
B 630 Factors Affecting Poultry Meat Yields 
. B 631 Population Projection Models for South 
Dakota 1980, 1985 and 1990 
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B 632 Attitudes of South Dakota Toward Water 
Resources Development.. .Report # 1 
B 633 False Wireworms of Economic Importance in 
South Dakota 
B 634 Arriving at Wheat Marketing Decisions 
TB 42 A List of the Beetles of South Dakota 
C 213 Corn Performance Trials 
EC 683 South Dakota Insecticide 
Recommen.datio·ns (rev) 
EC 698 Marketing Alternatives for Producers of 
Wheat and Other Grains (Teaching Guide) 
EC 702 Marketing Alternatives for Producers of 
Wheat and Other Grains (Workbook) 
EC 703 Conservation Tillage 
EC 705 Functions of Selected Agencies in Fifth 
Planning District 
EC 707 Family Estate Planning (rev) 
EMC 665 (EMC 684) Drying Fruits and Vegetables 
EMC 681 Weed Control in Sunflowers 
EMC 682 Trees are for South Dakota's Future 
Generation 
EMC 685 Preserving Foods by Brining 
AES 12 Soilscapes Interpreted from LANDSTAT 
lmagery--Pennington County 
CAD 3 Mineral Rights Management 
Climatological Survey #3 (Brookings County) 
Peoplegram--Got a Complaint? 
Peoplegram--Buying T-Shirts and Jeans 
Peoplegram-You Can Cut Food Costs 
Peoplegram--Do-lt-Yourself Baby Foods 
Peoplegram--Meet Your Meats 
• 
• 
• 
• 
• 
ublished in accordance with an Act passed in 1881 by the 14th Legislative Assembly, Dakota Territory, establishing tlie Dakota Aricultural College and in the Act of re-organization 
passed in 1887 by the 17th Legislative Assembly , which established the Agricultural Experiment Station at South Dakota State University . 
5,000 printed at estimated cost of 24 cents each-1-76-5540 
preparing for 'cow-munity' water • • • o • • • • • • • • • • • • • • 
Rural community water systems have primarily been for the benefit 
of people. . SDSU research sets some guidelines for a pioneering 
project where 86% of the users will be livestock. 
the Soviet connection • • • • • • • • • • • • • • • . . . . . . . . . . 
Russia went through "a classic example of excess governmental 
direction in science and faulty ethics by supposed practitioners 
of science. It can happen in our country. " 
the not-so-average typical snowmobiler. • • • • • • • • • • • • • • 
Not too many years ago he sat in the house by the fire. Now he's 
addicted to winter, ranges widely hunting for snow, and wants more 
public trails. 
. . 
1 
• 
4 
8 
calves on schedule • • • • • • • • • • • • • • • • • • • • • _ • • • • • • • 11 
Milking, feeding, breeding--all can be done in the daylight. Calving 
still happens any hour of the day--or night. SDSU researchers are 
working on hormones to trigger labor. 
putting wood wastes to work. • • • • • • • • • • • • • • • • • • • • • • • 14 
Two industries may benefit if preliminary research in SDSU greenhouses 
works out. Plant_s' grQwn in sawdust and bark mi.xttires have been • 
superior to those· in the usual potting mixtures. 
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